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(d)  Plain sliding gates.   A number of styles of plain sliding sluice gates are available commercially for controlling sluices of small area and operation under moderate heads.   In selecting gates of this type, consideration should be given to loads imposed by dynamic effects (water hammer) as well as the static head. Fig. 41 shows a typical installation of this kind.
(e)   U. S. Bureau of Reclamation slide gate.   The U. S. Bureau of Reclamation has developed a design of slide gate that has been used successfully for heads up to 300 ft.   The largest size controls an opening 5 ft 8 in. wide and 10 ft 0 in. high.   The Bureau recommends this type of gate for regulating purposes for heads up to 70 ft.   For greater heads, operation only in the fully opened or closed position is recommended.
A typical design for this type of gate is shown in Fig. 42. Frames and gates are made of cast iron for lower heads and cast steel for high heads. The gate bears upon bronze strips of special analysis which are mounted upon both the gate and the frame. The composition of the two contacting strips is slightly differ-ent. Gates have been constructed of bronze castings where corrosion from acid water was anticipated and on the Loyalhanna Dam, near Saltsburg, Pa., the fixed parts were built of welded stainless clad steel plate and constructed so that all exposed parts of the embedded structure were protected by stainless steel surfaces.
The embedded castings are substantially constructed but depend upon the support of the surrounding concrete to resist the water pressure.
Gates of this type are operated by hydraulic cylinders hi line with the gate stem. The cylinders are generally made of forged steel and operate on oil at pressures between 500 and 1000 psi.
(/) Ring follower gates. The ring follower gate illustrated in Fig. 43 is essentially the same as the slide gate except that it is designed for operation in a sluice of circular cross-section. When fully opened, the follower ring closes the opening in the frame, making a continuous cylindrical water passage. Gates of this type are most frequently used as guard gates ahead of needle valves.
(g) Tractor gates. Tractor type gates differ essentially from plain slide gates in that the gate leaf travels upon rollers which are interposed between the bearing surfaces. Since the bearing friction is relatively low, the weight of the leaf may be used to supply the closing force and the gate may be operated by a simple tension member, such as a cable or chain from the top of the dam. For such a method of operation, the gate must be mounted upon the face of the dam or hi a well in the mass of the dam. Gates of this type are generally used in masonry dams as guard gates in sluices that are normally controlled by pressure outlet valves.
Both caterpillar roller chains and fixed rollers have been used for the bearings of tractor type gates. The requirements for design are essentially the same as for roller-bearing crest gates described in Art. 5c.
Since gates which travel upon roller bearings do not make watertight contact on the bearing surfaces as do plain slide gates, some separate means of sealing is needed. Broome gates travel upon caterpillar roller chains but seat upon metal surfaces which are inclined relative to the path of travel, as in Fig. 44. The